Searching PAJ 



1/2 s<— : 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001-203556 
(43)Date of publication of application : 27.07.2001 



(51)Int.CI. 




H03H 9/145 








H03H 3/08 








H03H 9/25 








H03H 9/64 




(21)Application number 


2000-009103 


(71)Applicant 


: MURATA MFG CO LTD 


(22)Date of filing : 


18.01.2000 


(72)Inventor : 


TANIGUCHI NORIO 

— — : r 



(54) SURFACE ACOUSTIC WAVE DEVICE, SURFACE ACOUSTIC WAVE FILTER, AND 
MANUFACTURING METHOD FOR THE SURFACE ACOUSTIC WAVE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface 
acoustic wave device that can enhance the steepness in 
the vicinity of the pass band in a filter characteristic 
without increasing a loss and can adjust the filter 
characteristic after electrode forming. 
SOLUTION: In the surface acoustic wave device, at least 
one interdigital electrode 2 is formed on a piezoelectric 
substrate, and a polarization direction in at least one gap 
between electrode fingers of at least one interdigital 
electrode 2 is made different from the polarization 
direction of a gap of the other electrode fingers on a 
same propagation path. 
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4 t l 

Sic 

I»*«4 ] ttCEIttSK^, L i T a 0 3 Sffif 
Mo 

JRT-R^ttMKftfi^SrWift+S J: 5 fctt^F- !![§]»#« 
B9E3t^Jlfi*!g^*feliie^JBQ#fi^S:«fiKi-6 low 

[§»#Ji7 ] mia^*< ^ t> i o<o#**«<d«ib» 

- 7 m^i"ix*M£fBtfc<0»tt«Btt:7 w /u*, 
I»*«9] *JSEBESttSffidS, L i Ta0 3 SlSt" 

1 0 ] 1 ~ 9 ixa»(CK*0!>»tt 



(2) !&m 2001-203556 

[IS*^ l l ] »*3S l — 9 ftaMc!B*t<o»tt 
[S#JKl 2] EE®teS«4. 

1 3 ] «nai:at«E*ai*D-*-4c t ^ j: b . 

HR»BB*fT3 ii#iS l 0 (ciEifc 
[0 0 0 1 ] 

tt«Btt*«o«3S*ife^B"#-*. 
[0 0 0 2 ] 

^i5<4oXSTl^, MoT, ftflHGG(Cttffl$ft$ 
SO t^o 'J'H (7)^^lI^>^fAt'fc6EGSM^l?ijf:^ 

6 ^ > minmm&i&ft&i* s s o - 9 1 5 mh z % gfi 

«JI3i£S*&«f2 9 25-960 MHz T£>6 0 

[0003] s«fflij[Eigs-e*i, mmm^te; ^xt** 

60 MoT, ft««[H]tt^*6«*^6»*7^/u^-C 
tt, 9 2 5-9 6 0MH z <0««Tf*ff £ -fr. 
880-915 MHz Si*:5&B 
d*fc<5o 9 2 5 - 9 6 0MHz^Iigff«, 

8 8 0-9 1 5 MH z *s«*«T-*>5 7 -< /U-^Wtt^B 
#£ft£o MoT, SiS»««a s 3 5MH z 

^fifr-f^tc 1 0 MH z L**<Ct\ 

[0 0 0 4] te*. »»«B^*3^T««7-f Hsft L 
Xm^<btlX^ZW&&W&7 4 ^2 T(2, 36° Li 
Ta0 3 Sffi*S*IJfflSttT^*« C^Sffifi, /§]R3£<£> 
ift««#ttds- 3 0-3 5 p pm/ti:*# < , MoT 

-^>Sr«l«-t-6j&B*s*>5o 

[0 0 0 5 ] Hit^Btttttfe>o««>%JKi- 

5d? Mot. a«»«ififlFiw*m$7-f /u^^tio^ 
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[0 0 0 6 ] 5»ttSfliifi7-</U^^«r«ffi^aig»«ca 

tt*S * ffi ft /J * £ ^ t . ft tttt f c IS ft 7 w ^ * » tt ^ 
f#6ft<5o 

[0 0 0 7 ] t£oT, ?WtSIiE7>f /W*lC*5^T> X 

tf, rfte>©a*-fr*r J: 9 , ft*fctta>ottsttttj£*«G> 
[0 0 0 8 ] 7-283688 -JHfcfttwfi, fi^ 

l!ls]K«J«**i-*»tt*ffift7>f/w^^*3V^T, iS^J 

BB^SftTl^So 3 6° Y y h L i T a O3 SIR"? 

*«ft^**fc*9, Xtt^bf6Lt^<it»«« 
K*«aw^<4ot^<. t£oT, W2.tf, »^-?B 

Xi*»6f 6t^it:i!3, HI l 4 (c^i-J; 5 t-3£^JS5 
*«^<D*«»ttA(C*5*t fcR*«JBiftft 

letter, tttNc, HWR^rlR-T-^ifelRWttB^tb^T 

$fc< £ft<5 0 «ot, mi 5(75»j»c-e^i-j&tttt^flE 

[0 0 0 9] fth*. M¥8 - 6 5 0 8 9 
»i=-l!laIK»«S:*-r-55|ltt*iB*7-f /u*K*5^-C\ 
«-*S^^*aSrW-*Di-**fe*sM^SftT^4c 5*1* 

Kft#(6< *0 . ^i¥7 - 2 8 3 6 8 8 »^«fC|IBT% 
Sft-CV^-5*ffiO#*i:BI»{c, *SjSKfttS*fi^ 
ttftt<o*S3is*< /^o ttor, ^«i?)«ilfttt*c«ftfc 
7 << ^Itl/^o 
[0010] 

7-283699 ^^»FI?8 - 6 5 0 8 9 

[0 0 1 1 ] 36° Y^y K i T 

a0 3 *««C*5^T, MSeiM^XW^fbt 

*/i*¥-»ft*as*#<*!K *jfeds**< *«4:v^5 



(3) 4$ 06 2001-203556 

Lx *ftKJ:oT»tto*<fcas£i;4££fc*>ofc. 
[0012] 8 - 6 5 0 8 9 -^WMIE* 

[0 0 13] ^B^^i^fj:, ±»Lfctt*ft«<B*:jR 

[0 0 14] iJg;»^T-fc9. S» 

ia»*iSff<o«L*«^«ftfc»tt*K»7 *«« 

[0015] 

itf «rE£E«ttX«lc»j5RSft-C*3 9, «»tf> 

d>tt< t fc 1 oo«figtl£t*i^53» 

[0016] mi <D»w<0ttje*>»B-ctt, «na*ft< 
1 1 o(o#«««^««»^— »*singi^ft-c^6 0 

[0017] 11 <0ftW<0$ b(-<ft<0»*i75«ffi-Ctt, 
±IE£@t£Ste<*: LT> L i T a O3 Sfi^ffl^bJl 

tE±fw»*Sftfc1ta<0-«^#«ltt«ffitt*^i:*« 
*s|SSftT^6ilttM»[7^^tfcoT, ffilEffi 

[0 0 18] *«<OS3<OJBMJ4, GEm^S^^, WIE 

ffi«ttast-*s^riRi-e»8SJiJcia«$ftr*3 9 . 

< <ir t> 1 o^«?gmffi^>«ffi»RB^'>*< fc h 1 ooo^ 
5^ iry^»lc*5*t6»«*rt]d^ ^-e»»±<oteo«ffi 
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[0019] |2, m 3 <D&w<Dvr£<Dmmx-i*. me 

<^S, S2, JB3^»W<ote^WSo«ffi"C«ix t£»tf> 
[0020] 12, ^3 o»M<offi^»S<o«ffi-cii, 

TOSEffi«ftS«*^ L i T a 0 3 SS-Cfce o */c, * 

tfcX'Z So 

«8SS:««tSIgi> MrlB*J>*< ki> 

fE(C 5 0 V//* m£A±<7)«JMS«J& s aDfc>S «fc 5 f-E«m 

iE*ffl*D-tsi«i wtt*ffi&si«<oaiag* 
j£T*£>s 0 

[0022] jB4<o»wo#*^«ffi-ett. Lt^mffi^r 

tE±f-«»««Sr«rtU, ttf»«li:5 0V/MmH 
±<£>«#MSSa s iD:bS X o lci«j««BE«:Si*Di-4xfi, « 

Hj 1 RTfim 2 «r#fS LTBftW-tSo 

[0023] B2«, »tt*ffitt#«*<o$Hs«a«r* 

(ommmBmxfoftmz^ sits 3, 3*5* 

s^nri^o »*««2tt, ig3£#£>mffifg£*r-ts 

11 or>mfiE2 At»2(OtS2 B ^tl, » 1 , $2 

^iS2A, 2 B<0«##<&m«»a J 5^i£ra» 

TP5c £ fcs Sl(?)ii2Ail2(Dil2Bfj:, ^ 

K4 a , 4 b t Sr^-tS* 
[0 0 2 4 ] ±IB»tt*Bft*«-T- 1 l-fc^T. 

a, 4bF 0 1}:lE?rMt5t, IS^mffi 2 <7>«ffiJSW 
[0025] 36° Y# y h XfcML i T a 0 3 mm<F) 
5 0 V/^ mJ!^±0»^«#M£*A>f*Si. Ell 
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[ 0 0 2 6 ] ::x\ »»«ttfc*Dfr4«JM*«i«« 
««SB^«fti:^BB«4ria3(c^i- 0 S3*P 

*«»fiia&^ifKftL*i\, Hot, 

[0 0 2 7 ] *t 3 0 0V//zm^ii:45^i#a 
So HoT, Hffi±f*. t#Mli3 0 0V//imEiiT 

its: td«a* lv>*s, m&nM<om^%&mt&mz 

[0 0 2 8 ] fc*5, ft*. M?5 - 7 5 3 7 8 ^'Am. 

ffixn. zcdvj^izx «9 , s«mJE<ofif£^;is::iic 

[0 0 2 9 ] L i T a 0 3 mWL<D^^{Z 

fi, mfiE£EPflni-s: iK <t 9 ±I2<d£ 9 
[0 0 3 0 ] Sfc, ±aifci5i:, Hi*D*EE^ie-*-y 

*>-6-ea±«:, «*i«**«*t^s<t«ci:*s 

^W^«^/J^<t5^i(a^ 

i* s T-# So W^.tf, ^«>«*«««5««» 
SrPfl§l < *r^^, ^¥7 - 2 8 3 6 8 8 

T#So 

[0031] -rftfe*>, *ss^*i -14 ^iswfi, ± 

IE»*fwK^< t<0"C*>9, Kl^JB3«DJ8W-Cfi, «8 
5d? r^3(c J: «9 . EttttXKottfteifcds. t>i^i^ffi«i4 



T 

[ 0 0 3 2 ] !4^0|tU 4>ft< £ t> 1 ocd 

5 0V//i m£*±<a«JMafi#*nfc>£ «t 5 
)£Tfit^,E.&ftl1)U-fZ<DX\ ±12^ <fc 5 (-'>ft< t t> 1 o 

[ 0 0 3 3] iot, JBl-JB4«)»M(cJ:ixtf, ft* 

t, :©*S{:i:^(l c i: fcft < , 

^o^y^-f X©*fflfls«rffl< Ci 
[0 0 3 4 ] 

[0 0 3 5 ] 0 4 11, *»W^JBlOjt*«^«69|itt 

® El **JSWO»tt*ffiK««-?tt, 3 6° Y 
*yhXfi*LiTa0 3 SK10±^ 2fl<Z>iE?IJIK 
*itlla, llbi:, 2m<7)$L&m&M+ I 2 a t 
1 2 b ts gB^m^ 13a, 1 3 b t , K 1 4 

[0 0 3 6 ] ±m&&\m&M+ 11a, lib &U<&?iJ 
WIT- 12a, 1 2 b 12, -tiX-PiX, «?Kfl;ffi£>«aJ 

**»ttSSJffi*«^T**>6 0 iB^mffil 3 all, 

««'<s/ K l 4 a fciB?iJ]|fi#«^- 1 l a 
12ai ^StLtl^o 3fc?UB6#fi : F- 1 2 a <D^M 

(iii^7 Kl 4 dCiiabix^^o iSi^mffi 
1 3 b (2, i£$njj^tg^ 1 1 a (7)gB^m<l 13ai:» 
S4xT^-5«i:ttR»«©iH»i:, E?«I»#fi^ l 4 c 
t, t^l^-l 2 b IS^>; Kl 4 b <b£}£^ 

[0037] ii^j^*^^ i i b <Dmmmm 1 3 b &m 
igte^xTi^o rusk, ftvm&fc+i 2b<Dmmm 

y K 1 4 e (Cjgta 6 ilt V > 6 0 
[0 0 3 8] HTUBS^Jg^ 1 1 a Ottflgttffitt, 

Ki**G>««»<D*ftii l 0 0 «3ff2®ffi&t>* 

i6^Kftli4. l^m) T*$>5o 
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[0039] b^sb^st- 1 1 b <DBmmm<DmM¥i3z 

8(ili8 0|tm"Cfc5, ««»0*HRrt 9 OStfc*) , 
R*f»^«ffi«<03|s:»*il 0 0*T-£>9 , iitSR^ 

[0 0 4 0 ] &¥\m&m s r 1 2 a OttHgrnS^X^ISf* 

RJH»t;*s»tS*i}| 2 . 15/*m (WttSIfi 

JO <D&g;&4. 3 urn) XfoZo 

[0 0 4 1 ] 1 2 b ^«^«4E^SESIH(1 

os*t«<3o«ffij8^*ss*i i o o #t?*> 9 , mmmmR 

VR»t#JC*5JtS««Jte : y^*i2. 15^m (»t£X 
®S^0KS*±4. 3 Mm) t>fc£ 0 
[0 0 4 2] ft*5, B4-Clt ^IR^JiKHWic^sn 

T:fc9, *»^*«»^W»ROfSf«£«^lt*<i»fto 

W5:itft»LTJ3< 0 ±efttltr«AlfcS, 
KUaiHd OB, Kl 4 

bM4e irOlBlwittfltttJE 1 8 OV^rfPiD U ifc?UB6 

12a, 12b (D^^(cm/£^^^D-r 6o HI 5 
Id, - O^^JB6*fiiF- 1 2 a <&«JK«ffiKfijffi«IE£ep 

[0 0 4 3 ] li^iEli 1 . 1 5 /z m-C*> 9 , 
eSffiJSW^^^ ^^"FOiffifi 1 . 0 0/imt'$>^ ft 
^ y £f2, RffifteUB^lPjfcfB^^Ys/^ 

li l 8 0 V/ it mtoMg^^^^ <b fcft£ 0 ft 

^^lE?&^i^i:SE$:iiifttt)J: < , #J;ttf5 0 V 

[0 0 4 4] L^5t£, ±!E/E«S1K1 Oi0 6C^t 
iry ^ s> 9 ^ — 2 0 K:fg*ti-£ 0 ir^^y^^^^ 
^r-^2 0(2, **(C[HJ£ft2 1 ^r^TL, ^[Mia5rttC±|E 

W±f|: % tS^yK2 1a, 21b, 22a, 22 

^ [0 0 4 5] K2 1a^ WfemjK&7 4 ^ 9 

m + (DmM'<v K 1 4 a t it? << ^ft^T* << 3 a 

KJ:B*«W(c»«ES;h,5o ^fc, K2lb 
^, 5iMM7^/U^i?WiiA« y K 1 4 e t 

Ac, SI^7K2 2alt #i4$Ii67-< /^Sr(Oi 
ffi/<«y K 1 4 d 4 !7 W -^^>-r ^ >^2 3cC«t!) 
WJc»«Sii5o ««/<yK2 2blt 5* it a 

/^It^ll^y K 1 4 c t tf'VT-V > 

50 [0 0 4 6 ] JilEir 7 ^ y ^ ^-^2 0 cOmtt^y 



K2 1 a, 2 2 bfcfry bm<Oi& z F&ffif&l'> 2 1b, 
'<y>r->J2 0 CQDfla^a^ £ 0 ^fctt&m&'tZZ b 

[0 0 4 7 ] *mifcMvn. ir^ ^ ^/nV^-^2 0 

^mnm&u+^i 8 o v<D\K : tiimi£fczvto£ft, *n 
f^oTJES^l o^^m^^m^^^^^^s^r/j^ 

f^$fc#>^xT^<5 0 H]7&t>*l2I8^#^UX 
[0 0 4 8] d 7 li, [^4 (C^ Lfc&^JS^Jl^ 1 2 a 

So 

[0 0 4 9] £fc, ±IB<Oi: ?\Z^xmf&£fttz.Wi±m 

mm? ^ /u^ss«^«3S*«»*wtt*0 s fc^-e^ 
&^^^[§]8^^^T^:-ro Ktes m8^iortzmm 

I &tm« J li^ii€«iG&O^HT^Lfc^ 
S: ^ L X ^ U /c 3# f£ X$b 6 0 
[0 0 5 0] EI8(D^HS:t/^f^r^L7t^ti^ti:g?-r 

mBE^^^DL. t^lJWIT- 1 2 a <D^^JSJ^^^^ < 

[0 0 5 1 ] **3 X ±iEJtifi«-ett, /Emt£gffi£ lt 

36° Y^yhLiTa0 3 S«4rffl^fc#, ftfe CO ^7 3/ 
hftx 3 6° 6° C0Y^7^hLiTaO 3 

[0 0 5 2] ±f5^£?lc, iSSIE«flEBiaDffirS^ 

m ~ 3 0 0 V//, m*T*CDt5HX^X.-5C £ <fc «9 . 



(6) #Hf] 2001-203556 

10 

[0 0 5 3 ] f:f:U 5iia»«^S5«ftiJ^Hfta(*2to 

* ax 5 m \ z m ^ m & 7 -< / v $ m * ± 12 k »e m s £ 

xm&*mu-rz>zbjimMx&>z>tzv>. ^*>x<D&m 
jo *\zt*fttzrtnmi£fcmnzft&t)*&^mLx&$s m 

x&< z b&m* 

[0 0 5 4 ] tt*3, ±Ttf5#«^«C«JE*SffaD*iXfc» 

[0 0 5 5 ] El 9 II, *»W^JB2^3«lt«lC«5i»* 

iBtfeS, **lt«<0»tt*ffitta6«"Ctt, 4 6° Y 
20 % y h xeSSL i T a O3 StS 3 Oil:, 2i^)IM 
*lt3 1a ( 3 1bt, 2i^Wi»iT-3 2 ai 
3 2 b £ , mmMM l 3 a , 13b^ 7 K 1 4 

a^Uei*, 7t hyy^77^-Wx 7 fy^ 

Ji, Al tffflv^ixt^Stf, m'S:<o&fc&Ri^xmig t 

[0 0 5 6 ] ±lEil:^J^^^^ 31a, 31b S.t>*^?lJ 
KIl 1 - 3 2a, 3 2 b fi, ^n^Xs 

tlfi^S/ Kl 4 a t«:WI6*«-7-3 1 a ^t^JWMi 1 
32att««LtV>6 0 ^^JBb*^^ 3 2 a <Dg£^m 
Hi 3 a t««Wf-»«S^xT^6«Jt«RW«<0«« 

13bll ^^IJK^H^ 3 1 a c7)SBj^mtl I3ai: tg^ 
S*lT^6«i:ttS*t«<0»tti:, K^'J^^S^- 3 4 c 

^r, ^^jk^^^-3 2 b b. mm^y ki 4 b 
[0057] m^m^m^ 3 1 b <Dmmmm 1 3 b 

^ ^ ^ t ^ 6 1 i fi^*ti'J<?)^^fit 1^° y KHcC 
ig;feib;Jx-0>5o I^HS^, ftFIM&M+ 3 2 b oOiB;®^; 
ffil 3 b {c^^^xT^afR'J^liR^fl'J^^^^mffi^ 0 
^ K 1 4 e i:j|l26ilTl^o 
[0 0 5 8 ] 3 1 a OHfflgttfftt, 

R«§5^H8i^^^^ii i o o^r-fe «9 . ttSff^mffiRt^ 
Rjw*«c*3»t-6««»fcT3/ ^« i . 0 4^m m&mm 

i&<Dm-&l*2. 0 8 /i m) T-£>5 0 
[0 0 5 9 ] H^JBa^fiT- l l b <o«flgmfl<D««!iX 
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KS*8S£>ttffiffio>*J&«4 i o o*-c*> 9 , «^«;ffi&t/ 

SJW*JCi3»tS«lEflitr^f-tt 1 . 04/tm 
&<0ififili2. 0 8;<m) T*fc6o 
[0 0 6 0] E^ISa*®^ 1 2 a £>«Sfl£«ffi<OZfcgi|Bf4 

RM»K:fctt5«ffii«fc's'7' 1 . 0 8//m (»tt*K6 
(^fe^rfi 2 . 1 6 ^ m) T>£>5, 

[0 0 6 1 ] afc5*JB6#Jg^- 1 2 b £>»Jg«ffi<&3SS«f4 
6 0^mt'*»), tfiftO»»li9 0»-C*>5, 1 0<D 
SJ»»<om«*BO*»« l 0 0 19 v «5^«}£&t>* 

SJ»*Jc*5*t-5««»try^fi 1 . 0 8/^m 
Jfi^Kfiii2. 16/tm) T-&>6 0 

[0 0 6 2 ] ftib\ 18 9"? 14* #*«-7-J4ttHWJC^S 
iiXfel), ^l«<o«ffi«(0^ft2it>-XS|i|8^tb*f45* 

ft, fSffi^^ K 1 4 a M 4 b £>W. atO^{w««^s/ K 
1 4 b <t 1 4 c ^^Mi^fijftiaJE 7 0 V^fp^Dl, ilM 
^ 3 1a, 31b (7D^^(C 7 0 V COMJ^^^td-t 

o, hoc, r^E^JWMt-ai a^wiici 

t4KJ»»J4*»*nx^S« 

[ 0 0 6 3 ] mffiJ^lEfiO . 54/i mT-fctK $ltg^ 
£Sffiffiffl<03rY s/!/F<&«J4 0. 5 0 ^m1?*)6, * 

(4140 V/n m^lMS^^^^> £ «ir f£ft£, ft 

43, ±!5m/E^^n^Di-6^^(ci4, iiiHs^iiL 

[0 0 6 4 ] L^£t£, ±E5EE«StR3 0 412 6 K^L 

TOC!7^ ^7fs>^f^ >?iC£ *) nM'*V K 2 1 a , 2 
lb, 22a, 2 2 b ir, yK14a-14ei: 
*SM«U ±IE1?7 S y*'^ ^-^2 0<OQfla*II5 

[0 0 6 5 ] ***«-CI4, ir^ ^ y^^y 0 

[c32^J»5*Jg^{c 7 0 V(7>fiffim£^P*n£n,, ^r^lc 
^»*6iitP5, CixSr, Ell lS#IlTRWt 

So 

[0 0 6 6 ] ±IS(7)J: ji:iri*Siifc*tt«iiifc7 
>f ^^3S«<o«Sifi:ffljfift«FttS:Bli l K:**fc 

ft*s, ±iaie««ii«:En*DUft*»ofcc: £ £i&^-a4iw] 

WttBi lCiSt^to ft*5, mi u:*5it5«» 
MRl> # ^j»NJ4^n* # n«fi»KRt>'lll8L-e^Lfe«Ftt 
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[0 0 6 7] Hi 1 <0j8il«&WW<»-C^Ufc*MtSrlttt 

ffiiSBB ^y^«®ifie»*rfi]{w*3^TX5:^Sft 

7(9 [0 0 6 8] ±3ESSl, SS2<D3tffi0HT:-f4 % 

ft*ffitt*«^*«-fr**Tft*»«fe*B*7-< 't-*> 

^ [0 0 6 9] tfc, K*J: 9H»i^*felwfto-C, -£T> 

*«Wft«»««**«**rT»/hS< U-C*3»ttf, J: 

[ 0 0 7 0 ] *»S^«-5»ft*B«7-f /u^S: 

ffl^-CfllJftSJxfcrvf 1 -^*^*^**^!!*:, 0 11* 
#BLTMt§o Ell lf4 N $Ii^^)7>rt*ffi 

^ffl^7 0f4, B4fc^Lfc?^-ffl#tt*nBtt:7.</l* 
^ * fc&»ttSft6asnt*0>9y--S!:7 -< 6 1 S:— *f 
ffl^tl^o -Tft^^> 49^-l7-f/^6 1^A* 
Ct6 2, 6 2 *tT, JR 1 <Otf~ b 7 1 # 

S^^ltl^o teJ> *7^-l7^^6 1, 6 1 
^^6 3, 6 3 ^(DTk^m^^bii, Zix^ix, 

[0071] -oOj; •;{:, — *}(7} 7 ^-i!7 -f '^6 

1, 6iifflv^cii:J:9, 7 >7 fc -^*ffl»Sr«|jai"*' 
K^St^o ±157 >^^*^§5*ffll/>T, 

^E) 1 2 {^^^o 

[0072] *^2ft«^aft«i8 1 -ett, T>T-r#m 

»7 0 iUfSfc L< f4£ftlE]S&8 2, 8 3 ir^^ilx.6 
ixTl>S« T>-7 L ^^ffl§§7 0(75^1 h 7 1 ^7 

Sltl^ttl^6 3, 6 3*^ ^r^-ett, Sfft>L 
< f4gff(H]S£8 2, 8 3CS^^nT^5 0 

[0073] >T-r&m$&7 o fc*3^r*4, — ^ 

(7)7^17^^6 1, 6 1 14. aiflttttftSftft* <fc 
9f-WJ*SnX^!9, ^CJ:oT7>ft8 4li, ^ 
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fir >7^&t>'g;{f T>"r-t t Ltffll^ill^o 
[0 0 7 4 ] 

[0 0 7 5] 1 £>38Wf::;fc^X, thl r><Dm 

?e««©««»«)-«B^|Bg|^ttT^*»*iri4, OEM 
5l#{-<t9«*«l1*j|S^«**S/hS<*S<0'C, 

B<D7 4 /u^Wtt^Atttt* J: *)-liSi!)#4o 
[0 0 7 6 ] n«£, < <*: 

[0 0 7 7 ] ±f2EEmt£S4££ L X > L i T a O 

3 aitt*ffl^fc»*. mi (omwiz'&ox, &mmm& 

[0 0 7 8 ] JS2<0J8W^«-5»tt*iB*7^/w^^ 

toJ: 9 Ktt^SftX^SWttSffiifc:?-* /u*fc*5^ 
X, *ft < i t 1 j»JHt«i«t»t©'>4< 

[0 0 7 9 ] H^tf, atWBB*«-?-fci3i>-C, ±I5<^J: 

«^K^X#i6JSftft#i«fc«b;ixX* iiifl»«6iS:«toJ 
/u^«Ftt<0«H*tt*sS5a«>e>ix4o Sfc. B!^J^^ 

fiJfttt#S5tf>bix* 0 
[0 0 8 0] !B3iD»wicj:ixtf, 

x, ra-e»8S±(ca»o«?gttHid5iaBSixfc*«^ 
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*5*ng*«&wi-s#«^fc*5^x, s 

[0 0 8 1] S2, m 3<D^H^^io^r, ^4<Hl 

oo«»««c>«tt«£>— tt*siwgi^ixxt^«»*lc 
70 fi. KM3l*fwJ:oXfclE«tt*tK^)«««*ilS*«* 

[0 0 8 2 ] SI 2, JB3<OJ8W*w*5^X, 1Sft£>W7£tt 

«*»«*«J»^fiTSix, 7 J: 
9^*W(cK^e>ixe 0 

[0 0 8 3 ] 12, » 3£>3gWiC:fcV>X, ESteSffi^ 
itf It L i T a O3 SJKSrJBWc m2, % 3 

^tcftox. ^^s/>^»<o5i'«*iP)*s**6SixXi^e 
[0 0 8 4 ] £6^, /i-^tt, 

mw^&zw&mffimmwcom^fcxiz. 'ptz<th 

»«IS*«»*5JMI«l^«TS*x4C #fi« 

■es*. 

[0 0 8 5 ] JR4<03S«Wfc*5^T* ±SEHfflE«ffi 

^ 3 c <h t^JfiBt *fto 

[Eii] *mw(om 1 ^^«£«{c*3^x. 

[B2] iliwJtlfcWeffli^JxT^S-ii^WWtt* 
® & * 11 ^ <o m fiE « it * 9 i" ¥ S El o 
[H3] «?Kmffi(-iSffifaiES:^iOU^:*^^tt*5Sa 

[0 4] JRi <ojt*«^»tt*ffi»7^/u^^VffiHo 

5^ [Gas] sb 1 (Dmmmxm^^hixx^^^m^^^ 
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lie] m i <onfcm<nw&mm&7 << * 

[El 7] »l^^tfiW<05*tt*ffifi7-</U^JC*3^r. 

afcWR*«"T-lwB:««flESrHi»DUfcWI (KM) &£>'EP*D 
Lfc« <?M> ■tf-^>*-»RR*ttSr*W- 
H a 

[0 9] *38W^JB2<ojtl6«*w««»tt*B*7^/P 
* & K W i~ 5 * <D ffi 0 0 

[BlO] *2<OJMfc«^J3V^T, E^Jfi^ST-KEflc 
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US) &^i-H 0 

[Hi 2] *»WtC«5i»tt*B5at7-f /U^Srffl^T* 
/£ £ ti fc T > # ffl §| <z> 0! £ ^ -T « Ho 

[Hi 3] *»W^jHB«fc«-5T^^-^*«»*:fflu^ 

[Hi 4] ttsfe^WttXHtt^-f/u^tcSSJt***^^ 
70 [Hi 5] »*^»-T-a!Ia]iS««**i-*»tt*Btt7 

1 0-£ttttS4K 

iia, lib '•■m.^m^u^ 

12a, 12b -3fe^JBS*fi^ 
3 0 

3 1a, 3 1 b-KPJHJMK-T- 

3 2a, 32b -afeMIR**^ 



[Hi] 



[H 2 ] 



4a 



© © 




2A 



/ 



=3 ©leczr 



2B 



J 



4b 




10 3] 




g»j0 - 



' 22-0 



-I L_ 



[B5] 



12a^ 14s 



0 SO 100 160 200 250 300 



E •» 



fen 



l ^ ^ s=J- — 



14d' 1 



(10) 



2001-203556 



[B4] [B9] 




(11) 



ftffl 2001-203556 





(12) 



<&m 2001-203556 




1 2] 



[115] 



70 ^ 




d^df^d^ 65 

L. t T ™T T fe "T re T T 0 5 




600 



900 
Etttt (MHz) 



lOOO 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

W BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



